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DETAILED ACTION 

A response and amendment were received and entered on October 27, 2008. All 
evidence and arguments have been fully considered. Claim 2 has been cancelled. New 
claims 5-12 have been added. Claims 1 and 3-12 are pending. Claim 4 is withdrawn 
from consideration due to a previous requirement for restriction. Claims 1 , 3 and 5-12 
are examined on the merits in this office action. 



Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 1 and 3 are rejected under 35 U.S.C. 1 1 2, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

3. The term "the biomass that contains non-hydrogen fermenting microorganisms" 
in lines 10-1 1 of claim 1 renders the claim and its dependents indefinite. It is unclear 
whether "the biomass that contains non-hydrogen fermenting microorganisms" refers to 
the same biomass recited in line 5 of the claim or whether it refers to a different 
biomass. If the former, it is recommended that a term such as "wherein the biomass 
contains non-hydrogen fermenting microorganisms," or some acceptable term, be 
added. If the latter, it is recommended that the term be amended to "a biomass that 
contains non-hydrogen fermenting microorganisms," or some acceptable term. 
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4. Claim 5 is rendered indefinite by the term "hydrogen fermentation of a liquid 
biomass containing a glucide substrate by at least one hydrogen-fermenting 
microorganism(s) and a contaminant microorganism that inhibits hydrogen 
fermentation" in lines 1-3 of the claim. It is unclear whether applicant is claiming (a) that 
the hydrogen fermentation is carried out by at least one hydrogen-fermenting 
microorganism(s) and a contaminant microorganism or (b) that the liquid biomass 
contains a glucide substrate and a contaminant organism. 

5. Claim 5 is further rendered indefinite by the recitation of "the maximium" in line 6 
of the claim. It is unclear whether applicant refers to the "maximum tolerable 
concentration of the substrate" or some other maximum. 

Claim Rejections - 35 USC § 102 

6. Rejections under 35 USC 102 have been withdrawn due to amendment. 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 
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1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

9. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

1 0. Claims 1,5,6 and 9-1 1 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Taguchi (US 5,350,685; document cited in previous action) in view of 
Noike (International Journal of Hydrogen Energy, 2002, 27:1367-1371. The claims 
recite a method for producing a biogas, comprising determining a maximum tolerable 
concentration of a glucide in a liquid biomass and generating a biogas comprised of 
hydrogen by causing the hydrogen-producing microorganisms to ferment the biomass at 
or below the maximum tolerable concentration, wherein the biomass contains a 
contaminant microorganism that inhibits hydrogen fermentation of the substrate. 
Dependent claims recite the limitations that the non-hydrogen fermenting bacteria are 
lactic acid bacteria and that the hydrogen-fermenting microorganism produces an 
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organic acid from the substrate and a biogas that is a mixture of hydrogen and carbon 
dioxide. 

1 1 . Taguchi teaches a method for producing a biogas comprised of hydrogen by 
causing hydrogen-fermenting microorganisms to ferment a liquid while keeping the 
substrate in the liquid to be processed at a concentration not higher than a maximum 
concentration (abstract, col. 7, lines 36-69). Taguchi teaches that the substrate may be 
a heterogeneous carbohydrate source (i.e., a glucide) and teaches the determination of 
a correlation between a concentration of the substrate and the rate of consumption of 
the substrate (measured as the production of hydrogen gas (col. 7, lines 36-69, col. 8, 
lines 43-51 ). The reference does not specifically teach the utilization of a substrate 
containing contaminating lactic acid bacteria. 

12. Noike teaches a method for producing hydrogen from a biomass by a mixture of 
hydrogen-fermenting microorganisms and a contaminant microorganism that inhibits 
hydrogen fermentation of the biomass (lactic acid bacteria; abstract). Noike teaches that 
the inhibition may be reduced by preventing the growth of the lactic acid bacteria 
(abstract). 

1 3. At the time of the invention, a method of producing a biogas from a glucide 
substrate comprising nearly all of the claimed elements was known, as taught by 
Taguchi. It was also known that substrates for hydrogen production often contain 
contaminating lactic acid bacteria, as taught by Noike (see p. 1369, section 3.1). One of 
ordinary skill in the art would have been motivated to produce hydrogen using a glucide 
substrate containing lactic acid bacteria because Noike teaches the desirability of 
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producing hydrogen utilizing many types of organic wastes (p. 1367, col. 2). One would 
further have been motivated to optimize the concentration of the substrate because 
Taguchi teaches that it is desirable to do so when producing hydrogen from a glucide. 
As acknowledged in applicant's specification, the hydrogen-producing microorganisms 
would have inherently produced hydrogen, carbon dioxide and organic acids (see 
specification, p. 1 0, par. 21 ). One of ordinary skill in the art would have had a 
reasonable expectation of success combining these teachings to arrive at the claimed 
invention because hydrogen production from a glucide, such as one containing lactic 
acid bacteria, was known, as taught by the cited references. It would therefore have 
been obvious to one of ordinary skill in the art to combine the teachings discussed 
above to arrive at the claimed invention. 

14. Claims 1, 3, 5, 6 and 9-12 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Taguchi in view of Noike as applied to claims 1 , 5, 6 and 9-1 1 above, 
and further in view of Kishimoto (JP 61-008200, see English abstract; documents cited 
in previous action). Claims 1,5,6 and 9-1 1 are discussed above. Claims 3 and 1 2 
recite the method of claim 1 further comprising a third step of generating a fermentation 
gas comprised of methane by causing a methane-fermenting microorganism to 
methane-ferment the fermented liquid after the hydrogen fermentation in the second 
step and that the organic acid produced by fermentation with the hydrogen-fermenting 
microorganism is subsequently subjected to fermentation with at least one 
microorganism that generates methane. 
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1 5. The teachings of Taguchi and Noike are discussed above. For the reasons 
discussed above, it would have been obvious to combine their teachings to arrive at 
nearly all elements of the claimed invention. Neither reference, however, teaches that 
the products of the fermentation with the hydrogen-fermenting microorganism are 
subsequently subjected to fermentation with at least one microorganism that generates 
methane. 

16. Kishimoto teaches a method of producing a biogas using a process wherein 
decomposed organic matter and hydrogen produced in previous steps are fed into a 
system wherein methane gas is produced by methane-producing organisms. 

1 7. At the time of the invention, a method for the production of biogas by 
fermentation comprising nearly all of the claimed elements was known, as taught by 
Taguchi and Noike. It was further known that fermented organic matter could be used 
for the production of methane, as taught by Kishimoto. One of ordinary skill in the art 
would have been motivated to combine these teachings because Taguchi teaches the 
use of hydrogen-fermenting organisms for the decomposition of organic matter and 
Kishimoto teaches the use of decomposed organic matter as a substrate for methane- 
producing organisms. One would thus have recognized that the method of Taguchi and 
Noike could be combined with the method of Kishimoto for the enhanced yield of biogas 
described by Kishimoto. One would have had a reasonable expectation of success 
because the production of the claimed biogases were known in the art at the time of the 
invention, as was the combination of multiple fermentations, as taught by each of the 
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references. It would therefore have been obvious for one of ordinary skill in the art to 
combine the teachings discussed above to arrive at the claimed invention. 

18. Claims 1 and 5-1 1 rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Taguchi in view of Noike as applied to claims 1 , 5, 6 and 9-1 1 above, and further in view 
of Maye (US 2004/00440878 A1). Claims 1 , 5, 6 and 9-1 1 are discussed above. Claims 
7 and 8 recite the limitations that a hop or hop component is added to the biomass and 
that the biomass is not heated or warmed to inactivate inhibiting bacteria. 

1 9. The teachings of Taguchi and Noike are discussed above. For the reasons 
discussed above, it would have been obvious to combine their teachings to arrive at 
nearly all elements of the claimed invention. Neither reference, however, teaches the 
addition of a hop or hop component, specifically not to inhibit lactic acid bacteria in the 
absence of heat. 

20. Maye teaches the use of hop acids to inhibit lactic acid bacteria in the production 
of fuel ethanol (abstract). 

21 . At the time of the invention, it would have been obvious to combine the teachings 
of Taguchi and Noike to arrive at nearly all elements of the claimed invention. It was 
further known at the time of the invention that hop acids could be added to fermentation 
for the inhibition of lactic acid bacteria, as taught by Maye. One of ordinary skill in the art 
would have been motivated to combine these teachings because Noike teaches the 
desirability of inhibiting lactic acid bacteria in a method of fermentation using hydrogen- 
producing microorganisms (abstract) and Maye teaches a method of inhibiting lactic 
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acid bacteria. One would therefore have recognized that the methods of Maye could 
have been applied to the fermentations described by Taguchi and Noike. One would 
have had a reasonable expectation of success in adding hop acids to the combined 
method of Taguchi and Noike because Maye teaches that hops components are well- 
known as an additive for fermentation media (p. 3, par. 20-23). It would therefore have 
been obvious to one of ordinary skill in the art to combine the teachings of the prior art 
to arrive at the claimed invention. 

22. Thus, the claimed invention as a whole was prima facie obvious over the 
combined teachings of the prior art. 

Response to Arguments 

23. Applicant's arguments with respect to the rejections under 35 USC 103 have 
been considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

No claims are allowed. 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to SHERIDAN R. MACAULEY whose telephone number is 
(571)270-3056. The examiner can normally be reached on Mon-Thurs, 7:30AM- 
5:00PM EST, alternate Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Wityshyn can be reached on (571) 272-0926. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

SRM 



/Ruth A. Davis/ 

Primary Examiner, Art Unit 1651 



